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(57) Abstract 

A moipholine derivative represented by general fomuila (I) or salt thereof, wherein R* and R^ may be the 
same or different from each other and each represents hydrogen or lower alkyi; R^ represents halogen, and the broken 
line rq)resents an optional double bond. The compound and salts thereof have the activities of both of a 5-HT 
reincorporaUon inhibitor and a 5-HT2 receptor antagonist and are useftil as a ther^eutic agent reduced in the side 
effects such as depression and anxiety. 
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m m m 

10 ^iliati ( 1 9 9 1 ^) ] , 5 -HTWIX^;iZi^li.#t/cJ±5 -HT 
S ^ (4: i CO CP (1 (, ^ T © W 5l ''j: ^ n T I ^ -I. o 

{CfJ/H^nxi^So L*>L, T i h 'J y > 5 - H T1?IX*)iA 
5 - HT2 ^^Wt^tjii'?m^m-tZ h<D(D, 5 - H T2 

If) ^^\^t^m.i'r-mm'/\'iz j jut k u ynw.^jii^m.mi'^mRv'-iK 
o T . mm-] {c 5 - II T TO 0 iA*5^rfl#* {iiij;^fl^] 5 - h t 2 

2c!t^A^T^IIK^^©fp;n^^W^ - ch*^$g^$ nxi^^ ([Physician* 
s Desk Reference. Medical Economics Company, Oradell, NJ(I990)]. 

e j/r^f-CDlI cd5JF5^ [Cell Biology to Pharmacology and 
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Therapeutics., 488-504(1990). Psychopathology. 22[suppl 1122 
-36(1989), J. Clin. Psychiatry, 52. 34-38(1991), Psychopharmacol. 
Bull., 26. 168-71. (1990). Br. J. Pharmacol., 100. 793-799(1990)] 
■Z'ltm^RmitS - HTSli<9ii^Pl#f^ffl;&^o^t;?fiij{C5 - HT2^ 

10 ® ^ i ©^^/'j^* «:) [Marek G. J. et al. , Fsychopharmacology, 
109,2-11(1992)], tfzh^V K>Ji±iaMf'^ffi^^-rft!i{l a i 

tfz, 2 - [ [ ( 4 - > ;U) Pi- 4^ •> ] y ^ ;H ^Jl^.Vy 
*<'Wm^4 6-7333-^(1, 2 - [ [ (7-'l'>T^-;b) ^ + v] 
15 /i-JU-\ 'J >;6^£|f 0iBg 5 2 - 8 3 7 7 3 -^{Cieic^ nxi^So 

^ /c:$:^B^(iiij;^9U 5 - H TS^ii 0 iA^ffi.s:suc^j;^gtj 5 -HT2 

25 *i§B^cD BfltJfi. Ti2-fis^ (I) T'^$ nsiff*l^;u+^ 'J >if 

aii^^X li ^ © © tl^ {C * S o 

HT2 'S§i*Jgi)Lf'p;g^f^W-r^Em*^o:$:^Bg{b'^i^ (1) Xli^ 
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:$^mm^t^^ (I) ®9^Tie — ISiC (II)T 

5 1 ) ( I ) 




(I) 



R 2 : /N o >r" > 
2) — «giS: (II) 



20 




(n) 



( ^ 4* ® le { i J£{ T © S: 5^ ^ ^ -r o 
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^^^•^ > -7- t e r t - ^ > f-yUS, 1 - / ^ jUy'^ jU^, 2 

- y f-^uyf-yb^, 1, 2 - / ^ jiy a \£ ji^, ^ 
V's+->;US. 1 - y f-;l/^ >^;US, 2 - / f- > f- 3 

- / ^ 1. 1 - f->'i^7'f-;us. 1, 
;U7-f-;i/^, 2, 2 - f-;U7"^;US, 1, 3 - 'J / ^ jl 7' i- ji 

2, 3 - 3, 3 - if / j\^y'^ JUM, 1- 

2-jnf-;i.yf-;u^. 1. 1. 2-h'jy^;b7" 
o h^yU^, 1, 2, 2 - h «J ^ f'-'UT'n 1 - il f- ;U - 1 - 

^-'l/T'n tf;l/^, 1 - jLf-;u- 2 - ^ f-;U7°a b: ;U S $p 7&< ^ t> 
^ o 

'^^'o■Z, ( I ) ^3 



20 



25 




(a) (b) 
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Xlift^l^ (a) RV^it^^m (b) ©?M-^'#J*^-r o 

vii^^m m -g- #j (i * - -'I' * 2 dtx j± a^^^ o Mm J: T 

/)^/j^-5JI(L- LTJiflsmB^e. f?'J;t«i'itS^, ^<k7K^^. 3 'y itimj^, 
'>fi$. -7a>m. 7v;ui?, vlx^>|g?. fL^, U^D' 

^ 1 

(III) (IV) (V) 

/ ■> ;u 7{- 4- •> &X !^ h -> >'i^ * ^ •> S * ^ o ) 
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T ^ J S©1*a*<t LT(iffi'»fflt-^ •in^j^K^T*) <9 , m7L\i 
h'J^^b^, ^ >X" t K U vUS, p - y h + ->^> i^/U^Xii t e r t 

±ieizf&i±. SJ£:*fjJ&S®^^i'* 'J >'fk#«^ (III) ^, ^>yy- 
5 (IV) c!:^igS®#l£T^-S14^l«4'1ir4^L^i:*^t>^ST7^ 

MSo^T-c^T^ >yy -;Kb-^ti (iv) ^*)t>*^i;fe 

^ h 'J -t; ^1^X14^ 'J Ai^i L/c^. <J >'f!:'^ti(II I) 

10 ^ctjrioT^lgqgft'^ti (V) :: <t*>'-e^ s i%2:LW) . 

H 1 Xg-C®^?§tt^aE.i: LTI4. ^na7t->Jl2., / 

^;l/*;UATi K (JEiTDMF if^-T) , y f- ;ux ^ •> K (JS^^ 
TD M s o i|;i;-r) . ji--r;u. tK. y rJ' y -;uX(4 ^ y 

•> 9 A t e r t - 7' h + '> Kl^^^^ff t> tl S o t. /c±I£^ 2 X 



25 
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10 (X) 

f J - A - ^ y 9' — )V ( X > -r — -'^) if *) 'J )i' j^-t- 

15 /N D y y - 4 - 'T >r5^-;u (Xli'f i^' i/ 

T-ti (VIII) ©-^^{i-r {:5L\t ^ y J - )V) it^m (VI) 

t:fa\£v>ir^^-(Y\t^^ (VII) ^7jc^{b:H h 'J -^^ A, 7jc^<b 

20 ^-jLm 

2 - [ [ (/N o yv - 4 - ^ >^'-;u (X{i^>T-;u) ) 3^4- ->] 

2 - [ [ (/ND'y'y - 4 --f >r->'l' (XJi-f^x-^U) ) * + 
•>] /f-;i/3 (X) ©-^fiXti/^ p y / - 4 - ^ > 

25 (Xii-r >7=^-;u) ij V ji-T-;b (VI ID i T 5 y ji 
mm (IX) ^zKSIfb^ h U A, 7j<^{t^ 'J -^Ancir ct^S^iST, 

M^(DK!Z^^if^X' motive 

Z(D^d iZlxmit^iifz:^mMit^!^ (X) It, i^m, 7 v 
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xit^^ism^^v h'\y>-t^^^ ¥<t^m (VII) ^mi^tz 

t/-:, ^1 7!;Sm 5|^i*C J; f# b n S {L^tl li D - a; > 
10 T, T -t K ^ h >j ;u-7j<, V y f- ;u ;b A T i K ''j: <»:■ 



15 




(X) (XII) 

f&^^lT ;U + >'U^^^-ro Zii, ^^ D >J!f T 'j - -'l' X ;U ;U 
y^to ) 

±ie. T U -;ux -'L/.t^-zU^t + v'^i LTIi, 7x^;bx;U^^^ 
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*N - 7;L' + ;U'fl:RjS;{i. *g^'+ou^r U y fb-^^l^ (X) t^<D 
5 h^t Kd77> CJI^TT H F t^-T) . x--r;UX{iDMFlp© 

10 So 

B.T /i^^ )\yT JU-T t VM.ZJ^iZ7K^itt^'y^i- h U A , h U T -t h 
©^?ffiT^ ^ y ->'U. Ji^y-;U, THF. + -9- >l^®^gt!fe 

So 

20 



25 
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(xm) 




15 
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m-xu 





R°OH (XV) 




20 



25 



^^»-rSo ) 

Aj* : h >'fl:-^<^ (XIII) i-e©SJK*fJt:g0^7r;^iJ (^^ij^li^i^ 
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)l, X ^ y -;l.Xli^O'^V , 'J )V, THF, 

(I^MStc) : ^ Vyit^^ (XIII) ct^MM^ (^J^(i7^^- 

C^: y hXb'&i^ (XIII) i^0Stc;?tlt^*©Mvf-:t >^iM (^J 
h U A) DM F -7ic. THF-7ic. i> ^ 

+ -9->-7K. yr?y-;i'-7K, ^ / - -'i^7i<l|(?)ii'&?tj^4'?#i|]T 

*Slc:(ih Ko + -^1^ (XIV) y -JlXlt^^ y - 

©T;b=i-;b (XV) 4* ±^®, it^, h U 7 ^l/Tl- nf^^, hU^onf^ 
B^, eKI§X(i:^<(:7]<*^-im^0®tt^i4^T^ST7!;MADiiTJl 

*Sf&i*^~xiiT?#^>n5T;i'3 + i^'fk-&j|^ (XVI) ^h;bi>, 

iil±. ^ 1 7^S0 4|^^{Cck *)t#t.ns 2 - [ [ (^^Dyy-4 
- ^ yt^iy'] / 'J ym'^W5L\t 2 - [ [ (^n 

25 -g.!!^ t T^A o 
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10 




(XIX) 



<^ (XIX) ^tf -5 fecDr*>So 

:$^Rmit^ h y<t^<\iii (XIII) t^(DRmMJtm(D^ i^ji^itm cm 

i^THF, -::;x^;l'X--r;l/, a:>^>, h;l/x>, v?:J'un;^ 
^ 1.4- + >^®4i7K^§j« + ?#^PT7^;MgzaT^T^^ 

^F^niSfStS. ^Y>it^m (XIII) i^cDSiS^tlCMO^ 
•j f- -^7 A X I* fb ^ A y ^ ;l/ 1 ^ T H F X 1^ ;W X - 

x;u4'?#±|IT7jM^£T#iJ;t IS - 7 8 °C7^M 0 °cmJ4^ L /j: *^ t, tr^^ 

tl a o 
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Ai* : m-Hm-cn^tlf:.^^^ Kd + ->/ ^JV^t^!^ (XVI 11)^^ 

Bi* : ^-X?I-C?#t.tL/c h Kn + ->7f f- Jl^^t^m (XVI 1 1) i^© 
THF, v^^^-y-y, x--r;l/, T -t h x h "j + 



15 




*SJSli, ^Vyit^m (XIII) <t Wittig (^j^{i'CH2P P h3 
^) i^ffll^SftO fittig ;K);c^ (fr^ilfb^mMl 4 (I). 2 24 
- 2 3 8 ( 1 9 7 7 ) %m^^^n^m Ki-^-tZ. t {Ccfc «?x4^ V 
25 yf-b> (XX) (H— X=g) -et#^>ti;^cx4^ V y U (XX) 

^l^ii® jItc'^ -S C i [Reductions in Organic Chemistry, Ellis 
Horwood Ltd. . (1984)] \Z ^ io i\ ^ o 
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5 - H T2^^#:^^^n:K^{Co(,^xl|iiBt-§o 
15 1) 5 - H TSIX OiA^pj.#f^Jg^ 

in vitro 

5 -H THliO ji^Pl#fg1*l*. S^®^<b-^«!^;&^ 5 -HTSflXOiA 
20 D'amato RJ t> J. Pharmacol. Exp. Ther. , 242, 364(1987) (Z 

mmttzum'^mi^fz, onM© [^h] -v^n^^Ai^ 

WL/cO. 5 m 1 ©^tS:^^ 2 5°CT 6 0:^PB^MfS$-li-/Cc 
M©#.jf|^7;u^^-tr^ > (IOa^M) **Dx.T5j^i6/c##^fitj|i 

(if^fi^M^*^ 5 0 ^^i^ii-^^-tir^iii^) ^w-tat, mm^m (Ki 

fi) (I^^ LTtT-p /Co 
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in vivo 1^!^ 

5-HT«BijlEt/M"^*^ 1 - 5- /^-r Ka4^-> h -f h 7 r > 
^^>^'^/fili5^^ffit'^T|^|^ L/c(Naunyn-Schmiedeberg's Archives of 
Pharmacology. 311:185-192. 1980)o 1** 3 0 ~ 4 0 g OM^ I C R 

■< KP + ->H'J:^h7T>90mg/'k g^#Mrti^#L. 5^^ 

10 2) 5 -H TSl5lOiA^Pl»MiRtt^l^ 

l^^^k^#l;!><->-^y h V-A{C*,H^T. [%] -5-HT, [3h] 

- y yPT K >iJckCK [^H] - K^>' 5 > ® I5f ii ^ i % ifll 

3ilJ-r -5. ^^T^i^ L/Co J^E i Bijlf Blochem. Pharmacol., 28, 2645 
(1979) {il£tfeL/^:;^;*^ffli^/Co ^ X ^ - 3^*it47 y h^SffUL, 

A®^^IISL/wo #->:^7°>V-A-S-3 T'CS^re^'f^^i'^- 
•>3>t, C^H] - 5-HT, [3h] -/>»UT Kl^^'J C^H] 

- ^ > ( 1 0 ~ M) ^^n-^'nixi^, ^ t>c 2^m^ > + i 

20 ^_ •> 3 > L/c^, 7K?^ ( 0 °C) L, MtC^^iy±U/Co ^®^9 -y 

3) 5 - H TgS^i^fSCtf'PfflS:^ (in vitro 1^!^) 

[^H] - -tr^ >-t U ^^l^^^l^^^^JlW^ij-r^^^T- 
^^L/Co Leysen JE Mol. Pharmacol., 21.301(1982) (Cffitfe 
L /c:/ji*^ffll^/Co *^1. OnM® [^H] -^^>-trU><!:7-yh 



wo 94/18182 



PCT/JP94/00186 



16 

i!5 B I ?t i: -.X'^^WM') ti' y V^^Mbtzo 5 - H T 2^^!* 

^Effiu. )^s6St!( (K iffi) iz^mbxn-^tzo 

±ia^^J:0. ^^Qi^L-^tKi in vitro U^X (D 5 - UT WW. ^) 
10 iA;E,pi#(^ffi;s:c>' 5 - H T 2S^i*JgJjT:fP^ L <t 



15 







5 - HT2 ^^i^^in.m 
(Ki 


m m m 4 


21 nM 


100 nM 


m m m 5 


21 nM 


100 nM 


Mmjt^m 1 


52 nM 


1032 nM 




22 nM 


4675 nM 



U > (#^BS4 6 - 7 3 3 3 -^{wIEg^C^b-g-t/) 
^SrtBBfb-^*^ 2 : 2 - [ [ ( 7 - >f^-;u) ;t-+->] y^^^u] 

^•>'U+. U > (fi^mm 5 2 - 8 3 7 7 3 -^(Cieic® it-^^t^) 

S/^. 5 - H TWSi';aA^|i.#f^^ in vivo ^i^^C^bH^T^?lJ;i(^■ 
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3 m g / k g . "tr? nW]fJ< 7 . 2 m g / k gR:J^mm\-U*'^ 1 4 . 
1 m g / k g c 0 , 4- 5 - H T mi i^^ L- tz o 

M II ii fi<j 5 - 1 1 T If ir^ ^ HQ. # 1^ !^ ic t ^ T . X. IS" ^ m m 

\(D\t^%(D [3h] -5-HT, [3h] - J }17 yRXl [^H] 

5 - |w- $ >m iA^>Pl«fP/B{S I C5offiT"en^'n2 2 7 nM. 
6 7 2 2 n MlkU' 1 0 0 0 0 n MiU±^^ L, C © C i \tmmm 1 
<JMt'k'^(^ - 5 -HTIKt}iA;JfPl#fpffi*^ [3h] -y;U7K 

^T^-'J>Zi:(:> [3i-i] - K>^° i >Si 0 i ibK L xl^ 3 o 

W't^) gtj rn;n c $ /a ^,^ c: i j&^JWf* ^ ti S o 

/ctx.{f?L^. X X T U •> A. XiJ'-f-, ;U . M 

7'7;r/<:5' -, Ji^ b i; =J -;Hp-^^ ©fdi^fflO fe©*<^tf t>n 

20 

25 ct OUnt S/J<. ifr^fiKAOct 0 ^ 0. lBJCo§l~1 000mg. 
$r-^L<{ilO~300mg© .$EE1 T 1 0 1 HI t> tfc© fc i:^ ^1 p 
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mmm 1 

(i) Ti/i^;UX;U7x'l'h (423. 6g, 3. OOmol) 

^70 %7\^m^t^ h 'J ^ i^yKm-M ( 3 6 0 ml) nmmt, ztnc 

0 5 0 °CirTT U ;l/^-'J •> v;;Ux-x;U (6 8. 4ing. 0. 6 0mol) 

<D/ y -ji^mm ( 4 0 0 ml) '^mrttzo mu^zx i ^mmw 

^70 %7\^m^ti- h <J ATK^it ( 6 0 0 ml) ^Jnx.. I^SlirT 
SJC&l^7^^S{-T7|c^iDx.. ^ n p :^;l/A ( 6 x l 0 0 0 m 1 ) 

5 TftHi L/Co mmm^mmi^^t^ h u ajks^s ( 2 x 2 o o m i ) 

ai?t^^M£E^gic#t, 2- (TU n-i-->^^;b) «J > (7 5. 

2 g) ^ilferit^i^t LT^#/Co 

0 lH-NMR(CDCl3) ;<^;2. 65 (dd. J = 10. 3Hz, 

J = 12. 2Hz. IH), 2. 7 4 - 2. 9 3 (m. 3H). 3. 
36-3. 49 (m, 2H), 3. 59-3. 70 (m, 2H). 

3. 90 (dd, J=l. 96Hz. J=ll. 7H2, IH), 

4. 01 (dd, J=0. 96Hz, 5. 84Hz, 2H, 9-H), 

j 5. 17-5. 25 (m, IH, 11-H), 5. 28-5. 30 
(m. 1 H. 11-H). 5. 8 6 - 5. 9 6 (m, IH. 10- 
H) 

MS (GC/MS) ;in/z 157 (M+). 
(ii) 2 - ( T U n + •> ^ ^ ) ^- ;U U > (39. 5 g . 0 . 
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25mol)^l, 4 - 'J -t^-^r y ( 5 0 0 m \ ) izmmt, Zti 

g S T :^ 'j A t e r t - y h ^ -> K ( 2 8 . 2 g , 0 . 
2 5 mo 1) SmnmM'i^LfZo Sfcr.^T^^S<rT7K^ 

*D^. ^ n p -twU^ C 3 X 1 0 0 0 m I ) Tffltti UZ-Co fflai?S^I§ 
5 fD^g^[::^ h 'J A7lc?g?S ( 1 0 0 0 ml) L, •> 

AT-^^^ t/Co •/§l!«*l&*La2 - ( 1 - y^o'^^o^v-y 
U > ( 4 0 . 0 g) LTt#/Co 

lH-NMR(CDCl3) ;(5;1. 58 (dd, J = l. 80Hz, 
10 J=6. 84Hz, 3H. 10-H). 2. 75-2. 92 (m. 
2H), 3. 46-4. 10 (m, 7H), 4. 42 (dq, J = 
1. 7 0Hz, J = 6. 57Hz, IH), 5. 96 (dq. J = 
1. 70Hz, 6. 21Hz, IH) 
MS (GC/MS) ;m/z 157 (M+) 
15 (iii) fl1ji£a2 - ( 1 -ya^^v^-> / i-Jl) t;L/^> U > (32. 
7g)^2. 0 NmWi(DT-^ h > -7\(. (9 : 1) mmi^i^ML, 4 

mmmmmwtLfzo ixmrnrm, mm^^^i^m.TJ]^zj-jii$i (4 1. 

8g) ^mm^^^<^tLX'i^fZc ZO^T J\y='-Jl'W (4 1. 8g) 
<Dm<t / ^ iy >m-^ (SOOml) {r7j<?#ThUJ^^;UT^> 
20 ( 1 4 5 ml) '^mTLfz'ik, mWul^X h')7x-;l'^?pny^> 
(41. 5g, 0. 208mol) ^llU^ 2 mmmWLfz, Rit^: 

T'^E!tmmizim^^7\^mi- h u ^^T^mm ( i 5 o m i ) 

25 U T 2 - K n 4^ •> y ^ ;U - 4 - h y f- ^- /L/ ij > (48. 

0 g ) ^^#/Co 

IR(KBr);3450cm-l 

lH-NMR(CDCl3) : 6 ; \ . 12-1. 90 (m, 2H), 
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2. 8 0 - 2. 9 8 Cm, 2H), 3. 2 8 - 3. 5 6 (m, 3H), 

3. 8 0 - 4. 0 5 (m, 3 H) , 7. 0 6 - 7. 5 8 (m. 1 5 H, 
C (C6H5) 3) 

MS (FAB/pos. ) ;m/z 3 6 0 [ (M+ 1 ) +] 
5 ( i V) fjiah Uf-^H* (1 5. 0 g) (D^it/i-U>mi^ il 0 0ml) 
IC7K?^T tiU-:^>(20. 3ml, 0. 251mol)^ MT L tz 

'ik, - V 7.}l-7 t -)\^^ u=> ^ ¥ {I ^ . 9g) 

©iifby f- \yym-'i^ (10 0ml) ^"MT L 1 3 m^mWl'f-^o U. 

•> -t; AT.^'Ji L/Co T^m^^^'ikn^tif^nn^ I , 2-v^^ 
n n ;J' > ct SISb^b L/T2-p - h-'l/ai>x;U7;t-^o + xy^ 
;b - 4 - H U 5^ ;U ^ ij > (14. 0 g ) <£• # /c « 

15 I R (K B r ) ; 1 7 3 0 c m-1 

lH-NMR(CDCl3) 34-1. 70 (m, 2H), 

2. 43 (s, 3H, PhCHa). 2. 7 5 - 2. 9 4 (m, 2H). 

3. 7 2 - 4. 0 4 (m. 5 H) . 7. 10-7. 4 0 (m. 1 7 H) . 
7. 70 (d, J=2. lOHz, 2H) 

20 MS(FAB/pos.);m/z 514[(M+1)+] 

2 

( i ) 7K^^b:^ h U A ( 3 . 4 3 g ) 7jC?§^ (50ml) 
it/f-v> (6 0ml) ©M-^^^^jr^iajrT^ X y -;u (8. 0 0 g) 

25 x-h(0. 4 8 g) ^iD;t O'CfrTTr:^ n^-r K (7. 7 5 g) 

^irrt, ^scT 2 0 ^ramr^^ Lfco sij;i^7^. wi^s^jk. 
/§li^S*^#bn/^ 4-7y^7^o7x^;^T^'ju-^ (i3. 
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lH-NMR(CDCl3) ; 6 ; 5 . 99 (dd, J = 2. 43 
and 9. 81Hz, IH), 6. 28 (dd. J=9. 81 
and 16. 7Hz. IH), 6. 62 (dd, J = 2. 43 
5 and 16. 7Hz, IH), 7. 08 (d, J=5. 94Hz, 
4 H) 

MS (GC/MS) ;m/z 166 (M+) 

(ii) 4-7;b?J-D7x^;UT^'JU-h (12. Og) ^mtT Jl 

(3 3. 7 g) it^ib^ h U -^A ( 1 4. 8 g) cDM-^i^ 
10 {rilDrv. 8 0 tT' 2 B^Pemi-^T 1 6 0 ^T' 1 mmmWLtZo SJC&*^7 

^1 a® Jfe ^ -> U 7^ y :^ V A D V h i?- 5 7 ^ - fC T ^Mff M L 
^ + ■9- > (9 : 1) mmW^^ ^ 4 - y fUrt V - 7 - 

15 ^ K^-^->- 1 --r >yy > (5. 7 5 g ) ^-^l^fe^^^ t L Tt# 

/Co 

Ih-NMR (CDCI3) ;5;2. 68-2. 82 (m, 2H), 
3. 0 8 - 3. 2 0 (m. 2H), 6. 73 (dd. J = 3. 06 
20 and 8. 91Hz, 1H),7. 13(d, J=8. 91Hz, 

IH), 8. 79 (s. IH) 
MS (GC/MS) ;m/z 166 (M+) 

(iii) 4 -y jiTirvj- 7-/^-rK^ + i/-l-■Y>yy>(l. Og) 

^mm (1 5ml) (zmmt, znizi o%^^^ 'j^\L^=m ( o . 

J5 5g) ^fflL^7K^I?ffi^T1^1El 2^rBmr4^L/co mmLizm^ 

-tr 7 h (I il L T /Iii L , ?t ?g ^ SIS L 7 - 7 ;l/ ;r n - 4 - -r > ^' 
> ( 0 . 7 8 3 g ) ^t#/Co 

1H-NMR(CDC13) ;<5;1. 95-2. 32 (m, 2H). 
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2. 75-3. 10 (m, 4H), 4. 55 (brs, IH), 6. 
5 4 (dd. J=4. 05 and 8. 46Hz. IH), 8. 
46(t,J=8.46Hz,lH) 
MS (GC/MS) \m/z 152 (M+) 

5 ^mm 1 

(i) 7-7;U:tcJ-4-^>i5^V-;U (0. 30g) ^ 7j<if -ffc 
'J A ( 0 . 1 5 7 g ) 7K?§?i$ (5ml) iC?§P$ li-^aiCT 1 Bf 

AT ^ V^Wi (20ml) {I 2-p-h ;bi>x;i/:7 ^ 
0 •> > 4 - h y ^;U€-;U;fs U > ( 1 . 6 9g)^SD;t. 105 

'J A7j<^§?S ( 1 0 0 m 1 ) T'-^^L. S^^v i?'^. -> t7 AT^^l L 

o /§4i ^ ^^mn ^ n ^ ■> g ^ ^l- ^ ^ a ^ d v h ^- ^ 

5 7 ^ - {iT^^fflM > (9 : 1) ?§tBSl5J:0 

2 - [ [ ( 7 - 7 □ - 4 - ^ ^iJ''^;!/) ^f^^U] -4 

- h U ^ ;U ^- ;l/ «; > ( 0 . 5 4 g ) o 

lH-NMR(CDCl3) :<^:1- 40-2. 25 (m, 2H), 
0 2. 6 0 - 3. 2 0 (m, 6H), 3. 7 5 - 4. 0 5 (m. 5H), 
6. 50-7. 65 (m, 17H) 

MS (FAB/pos. ) ;m/z 494 (M++1) 
(ii) 2 - [ [ ( 7 - 7;i':t u - 4 - -r yy-;!') 7j-^->] 

-4-hUf-;Ut^U*U> (0. 54g) ©^rJ^y - >»U^?^ C 2 0 m 1 ) 
3 (C^jgtCT. zii^^ (1. SOg. 12. 8mniol)®yj5'y- 
;U (5ml) rgfi^^Aa;?. 3 0 9tf^nW\.i-^o SK&^^T^, g^fO^^ 
7K*-:^ h U A7K-/g7gT*fa L/C, Lt# ^n/ca^i^ic 

l&fOtt£7K^^JD/u ^ n o -twl/A -c jfltii L/Co tti ?iS ^ IS 1^ 7K T ^^fe 
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V ^) ij ^ )\' fi =7 T2 h i?" V 7 ^ - d T ^nM^ L ^ o n * ;u A 
- 9 J - l\^-mT y ^-T (1 0 : 1 : 0. 1) 'M^U^^ 1- 

[ [ ( 7 - 7;u^ n - 4 - ^ > ^ + ->] y^;H ^;b*.'J 

>( 0. 2 3 6 g) ^^fffe^ii^tli LT#/Co 

IH-NMRCCDCI3) 90-2. 28 (m, 2H), 

2. 55-3. 17 (m, 8H). 3. 5 0 - 4. 0 4 (m, 5H), 
6. 56 (dd, J=4. 23 and 8. 55Hz, IH), 
6. 76 (t, J=8. 55Hz. IH) 
10 MS (GC/MS) ;m/z 251 (M+) 

±E2- [ [ ( 7 - 7;U;?|-D - 4 -'f :t^>'] 

15 mp;169-171^ 

lH-NMR(CDCl3) :5;2. 06 (quint. . J=7. 
6Hz, 2H). 2. 78-3. 02 (m, 5H), 3. 15-3. 
36 (m, 3H), 3. 81 (dt, J=2. OHz and 10. 
OHz. IH). 3. 90-4. 25 (m, 4H), 6. 76 (dd, 
20 J=3. 60 and 8. 80Hz. 1H),6. 90(t,J 
= 8.80Hz,lH) 
MS (GC/MS) \m/z 251 (M+) 
ltm9f^'^ ( C14H18N 02F-HC1 -0. 2H2 0<tLT) 
C H N C 1 F 

25 tt-^il (%) 57.71 6.71 4.81 12.17 6.52 

^ifffi (%) 57.77 6.67 4.71 12.44 6.50 

%-m.m 2 

(i)7-^'Dn-4--r>^V-;U(0. 300g) ^ffiO^M 
1 © ( i ) t n%(^'n'(k\'^ ^02- [ [ (7-^na-4--<> 
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7f+->] y - 4 - h U f-;l/^-;l'* U > (0. 7 9 O g) 

2 - [ [ ( 7 - ^ n n - 4 - >y^;U) :t+->] -4 
5 h U f - ;u ^- yl/ 'J > 

lH-NMR(CDCl3) l^jl- 25-2. 23 (m, 6H), 
2. 66-3. 18 (m. 4H), 3. 72-4. 31 (m, 5H), 
6. 55 (d. J = 9. OOHz, IH), 7. 04 (d. J=9. 
OOHz. IH). 7. 12-7. 65 (m, 15H) 
10 MS (FAB/pos. ) ; m / z 522 [(M+l)+]. 

(ii) ±ifi2- C [ {1 - uu - A - ^ y ir^iy^ ^ f-;U] 

- A - V ^ > Q . 55g^ffil ^m^Mm 1 © ( i i ) i 

J; 0 2 - [ [ (7-^nu-4-'r y V - >l) ir^y] 
^ y > • jt^^jtg ( o . 2 5 2 g ) ^fife^ferit^tl i U 

lH-NMR(CDCl3) ;<5;1. 95-2. 28 (m. 4H). 
2. 85-3. 1 0 (m. 6H), 3. 50-4. 15 (m. 5H). 
6. 59 Cd. J=8. 64Hz, IH). 7. 06 (d, J=8. 
6 4 H z . 1 H) 

20 MS (E I) ; m/ z 2 6 7 (M+) , 2 6 9 [ (M + 2) +] . 

i^m.m 3 

7-7;U;tD-4-^>^V-;i/72. 3g fCTK^^b n ^) ^ ui^ 

(Tk^-ft^ U'>A72. 3g, 7|C 150ml) ^iDx., > 
y -;U:6<?g{^ -cmj^L/Co -E-Cl-v, (R) - (-) -it°i>a 
25 ;PtK'.J>40. 8m 1 ^iox. 8^F^«t^L/Co Sfi>^?i^{C7jcl 1 
tlDrv.. Ji-x;l/l 1 T 3 mattl LfCo ^-xyU^^^^fiE?^!^®?^ 
-> A c-^^ L, ^^JETii^f^^S c i ir J: 9 7 g t# 

/Co 

T $ y if^^L-iefL^ 6 7 0. 4 g (C/K^^t^ 'J 7lc ?g C?^^^!: 



} 
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i7 ^ 3 1 3 . 5g, 7X 188ml) ^jDx., Ml^T^tC|#iin 
tiy^ ^ / ^y-;'U 600ml L fc^^^^JOx. /Co - 

5 0 "CT 4 i^rBmi-^L/c'^, 7K^fb:^ 'J 'i' A?^?^-/^ (7K^^b^ 'J 
A627g. 7K 380 ml) ^M?L, ^ 0X1 BmmmWLfZo U. 
5 tc:?§?rgll7K 2 1 x-7";l' 2 UD;i. L/c'^, 

T^yU 2 1 T 3 mtttti L/Co ^--r 7U^?S^te7jcSft^v ^"^^ -> -t; A t 

D - V ^ > 7" -f ;i/ri:5K ^ T -t h X b U ;!/ 1 l , 7K l . 3 1 ic ?g 
;^)^ L C ntcilPfiSefeT, 5fe{Ct#t>n/cPl-'f 7L/^T-tr b >J 71^0. 

10 5 1 L/i?§?S^ii]^/Co 1 a#^infim»{£'^. 7lc!iS4'Tmr4iL 
^A*^ "i?^^ L/Co t/fffi LT^ fc^^^ti^L, T-lr hx 1> U 
L/Co ^n^|2:t^-r'5 ^ tfc J; 0, ^^Mig 9 9 . 9%e. e. © 
(-) - 2- [ C (7-7;b^D-4-^>^-X7U) ^^C/] 
7L/] ^ ;b U > • D - ^ > 7" -T ^US^^ig ^ 1 4 0 g ^# /c o 

Ih-NMR(DMSO) ; 6 ; 2. 09 (tt, J=7. 2Hz. 
2H), 2. 76 (t, J = 7. 6Hz, 2 H) , 2. 81-2. 94 
(m, 6H), 3. 09 (d, J = 12. 4Hz, IH), 3. 21 
(d-J = 12. 4Hz, IH), 3. 64-3. 69 (m, IH). 
20 3. 84-3. 95 (m. 4H), 5. 65 (s, 2H), 6. 69 
(dd, J=3. 6Hz, J=8. 8Hz, IH). 6. 89 (dd, 
J=8. 8Hz, 1 H) . 7. 51 (dd, J=7. 2Hz, 4H), 
7. 64 (dd. J=8Hz, 2 H) . 7. 97 (d, J=7. 6Hz. 
4 H) 

25 MS(FAB/pos.) m/ z : 2 5 2 (M + 1) + 

mmm 4 

(-) - 2- [ [ (7-7 7U^a-4-'r>^-^;U) 7t-+>] ^ 
^ u > • D - > 7'-r ;i/S5^±^ 1 0 g Jr7|ci?'f[:^ h 
>J '>A7K?§?fS (7K®{[::^ h'J'^A4g. 7K 200ml) ^m^, Z. 
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/t^ •> ATl^il L, MET^IiL/io cniC7v;l/^l. 91g 
i 2 - -/d/sV -^H 1 0 m 1 ^m^, infi L^^fC^g^N L/Co C 

5 Tzfe^L/Co Cin^^^-r^ C itCck t), ^^^J^9 9 . 9%e. 
e. ® (-) - 2- [ [ (7 -7;U^n- 4 + 
/f^;!/] ^-yUTfx ij > . 7 v;l/^Jt^^ 5 . 0 4g?#/Co 

m p ; 1 4 1 - 1 4 2 ■€ 
10 5c^^t/r1i ( C18H22N OeF i LT) 





c 


H 


N 


F 




58. 85 


6. 04 


3. 81 


5. 17 




58. 85 


6. 07 


3. 84 


5. 23 



Ih-NMR(DMSO) 6:2. 05 (tt, J=7. GHz, 
2H), 2. 7 5 - 2. 8 9 (m, 8H), 3. 00 (d, J = 12. 
4Hz. IH). 3. 16 (d, J = 12. 4Hz, IH), 3. 
6 3 - 3. 6 9 (m, IH), 3. 88-4. 01 (m, 4H). 
6. 51 (s. 2H). 6. 76 (dd. J=3. 6Hz, J=8. 
8Hz. 1 H) , 6. 89 (dd. J = 8. 8Hz. IH) 

MS (GC/MS) ;m/z 251 (M) + 

Mmm 5 

(-) - 2- [ [ i7 - 7 Jl^:t a - 4 - -( y y-Jl) y^^iy] / 
^jl] ^jvt^'j y • D - > W ;US:5g?ig 1 0 7 g 
V ij A7|c^?i$ (7l<^^^::^ h ij -i; A 2 1 g, 7icl 1 ) ^^jpx.. cn 
5 0 0 m 1 -c- 3 Utttii L/Co Wi^l^^zKBS^v v 
■^ATlSi^L. MJET^Igt/;^. Ji-T-^H. 2 1 L 4 N 

i^m-imJ^f-^U^ 5 3ml SPx.fCo t/Tt±iLT^/c±g^yiti!i.L, o^- 
^^l-ci^ferl^L/;'^. i^ffiT^^-T'SC J; fj, (-) -2 - [ [ (7 
-7;U7t-n-4-'r >i5^"j:i;U) ?f + •> ] ^ ^;U:i-v U > • 
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i^^ 4 7 . 8 g ^# o 

(-) - 2- [ [ (7 -y Jl':t u - A - ^ y :t 4^ •>] / 

5 mp; 170~171'€ 

IR(KBr) ; 1284c mT^, 1 4 9 2 c m"! 
IH-NMR(DMSO) ■,8:2. 05 (tt. J=7. 6Hz, 
2H). 2. 8 0 - 3. 0 0 (m. 8 H) , 3. 19 (d, J = 12. 
4Hz, IH), 3. 33 (d, J = 12. 4Hz, IH), 3. 
10 87 (t. J = 10. 4Hz, IH). 3. 98-4. 04 (m, 
3H), 4. 13-4. 15 (m, IH). 6. 77 (dd. J = 
3. 6Hz. J=8. 8Hz, IH), 6. 90 (dd, J=8. 
8 H z , 1 H) 
MS (GC/MS) ;m/z 251 (M) + 
15 5c^^tJf1i ( C14H19N O2F C 1 • 0 . 0 5H2OiLT) 





c 


H 




N 


CI 


F 


^fit«) 


58.25 


6. 67 


4. 


85 


12. 28 


6.58 




58. 14 


6. 72 


4. 


84 


12. 18 


6. 36 



[ a ] go = - 3 . 0 0 

2 - [ [ (6-7 n - 4 - :t + v] y ^;L'] 

Jj^^^KL-^t) : Q - y )Visr u - A - ^ y V J - }V 



25 
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mp; 173-174 °C 
Tbm^mm (Ci8H22N06Fi LT) 







c 


H 


N 


F 


5 


mmmw 


58. 85 


6. 04 


3.81 


5. 17 






58. 70 


5. 99 


3. 77 


5. 06 



MS(GC/MS): m/z 251 (M+) 
iH-NMR(DMS0)5:2. 01 (2H. tt, J = 7. 
32Hz), 2. 68-2. 73 (3 H, m), 2. 77-2. 85 
10 (3H. m). 2. 93 (IH. d. J = 12. 21Hz), 3. 
09 (IH, d, J=ll. 72Hz). 3. 61 (IH. dt, 
J = 2. 44, 11. 72Hz), 3. 85-3. 88 (2H. m). 
3. 95-4. 03 (2H, m), 6. 52 (2H. s). 6. 64 
(2H, d, J = 10. 74Hz) 

2 - [ [ (7 - ■7;U:ri3 - l- Zi-Ji'-A-^ y y — }\,^ ;r4^->] 

20 MS (m/z ) : 2 6 5 (M) + 

I R (K B r ) c m-1 : 1 4 9 6 . 1 2 4 6 
Ih-NMR (DMS0)(5:1. 23 (d, J=6. 8Hz, 3H). 

1. 62-1. 70 (m, IH), 2. 22-2. 31 (m, IH) 

2. 70-2. 78 (m, IH), 2. 83-3. 05 (m, 3H), 
25 3. 2 4 (d, J = 12. 4Hz, 1 H) , 3. 33-3. 41 (m, 

2H), 3. 73-3. 78 (m, IH), 4. 01-4. 03 (m, 
4H). 6. 77 (dd, J=3. 6Hz, J=8. 8Hz, IH), 
6. 90 (dd, J=8. 8Hz, IH) 



wo 94/18182 



PCT/JP94/(M)186 



29 



2 - [ [ ( 7 - 7 ;L'7f- o - 2 - y 4 - -f ^^■-^L') + v ] 

5 mp 146-148'C 

MS (m/z) : 2 6 5 (M + -C4H4O4) 
Ih-NMR (DMSO-dg) d:l. 18 (3H. d. 7. 
33Hz), 1. 64-1. 71 (IH, m). 2. 20-2. 29 
(IH. m), 2. 60-2. 83 (4H, m), 2. 89-2. 
10 97 (IH, m), 3. 00 (IH. d. 12. 20Hz). 3. 
05-3. 70 (5H. m). 3. 76-3. 83 (2H, m), 
3. 8 8 - 3. 9 7 ( 2 H. m) . 6. 51 (2H, s) , 6. 73 
-6. 76 (IH. m). 6. 87-6. 91 (IH, m) 

mmm 9 

15 (i) 4-7>'l/:tn-7-tKn + ->-l-i'>yy>;RL^'2- 

p - h ;i/ JL> X ;u ^ /u;*- + •> y ^ ;u - 4 - h u f- ;u ^ ;i/ * 'J > t 

^ffit^T. mmmio (i) tmmi^Lx 2 - i [4- (7-7;u 

20 Ih-NMR (CDCI3) 6:1. 40-1. 70 (2H, m), 

2. 6 2 - 2. 8 0 ( 2 H, m). 3. 0 3 - 3. 2 5 ( 2 H, m) . 

3. 28-3. 53 (IH, m). 3. 55-3. 72 (IH. m) 
3. 84-4. 22 (4H, m), 4. 31-4. 57 (IH. m) 
6. 68-6. 78 (IH, m). 7. 10-7. 60 (16H. 

25 m) 

M S (m/ z ) : 5 0 7 (M+) 
(ii) 2- [ [4- (7 - y JUTirti - 3 - Tt^V ^ yy-ju) ;t + ->] 
y f-jV] - 4 - h U "f-Jl^Jl^t^ 'J>(507mg. 1. 00 mm o I ) 
^ y j7 / _ ;u (30ml) izmmt, ZtliZyK^it^^Om:)- h 'J ^ 
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A (37. 8mg, 1. OOmmol) ^iJU^. ^ZST 1 mmUPF 
tti, Rft4%jm, ^JTlULfzm^'^^^B^MMt 2 - [ [ (7-7;u 
- 3 - h K o + i> - 4 - > -Jl ) t^i^] yf-;b] - 4- 
h 'J ^ 1 'J > ( 2 2 0 mg) >^^^tZo ^ ihizm-i^lz.yK'^lja^ 

MlE®*-r S Z<t{CJ:02 - [ [4 - (7-7 )\yir n - 3 - t K n 
+ •> - 4 - -f > y ^ + y f- ;H - 4 - h 'J ^ ^ * U 

> ( 2 8 2 mg) ^tefe^a^B t LTt#/Co - =n ^ ^ {C ?t.m L b^h 
^^f^-^ 2 - [ [4 - (7-7;U:fn-3-hKn4-->-4--r> 
Tj- + -> ] ^ ^ ^L/] - 4 - h 'J ^ 71/ * U > 5 0 2 m g , 

0. 986mmol (99%)*Ji^y-;U(100m]){lj^P 
L, JiJM®? ( 3 0 0 m 1) ^iiDx/r^. 1 I^FelADfijS^ftL/Co 
Stc:/g?SiClSfn^^7j<:^:^ h 'J A7lc^?^^ilDx.T|fl^»1ic!: L ;t 

h >J -^7 A T^'J^ L ^. ® #J * -> U ^ y ^ ^ A o V h V 
7 ^ - D D 4-v7UA : y ^ y 10:1) Tffi^ L, 2 - [ [4 

- (3-JcK4^->-7-7 7L'::ro-4--('>i5^.=i7U) Tf^i/l / ^ 
JU] ^jut. U > (2 5 7 mg. 9 3%) <£-»fe?4tttljK i LTt#/Co 
M S (m/ z ) : 2 9 5 (M+) ; 

Ih-NMR (CDCl3)5:l. 20 (3 H, t, J=7. IHz). 

1. 88 (IH. br, s). 2. 13-2. 27 (2H. m). 

2. 5 0 - 3. 2 5 ( 6 H, m) , 3. 3 5 - 4. 2 0 ( 5 H, m) , 

3. 60 (2H, q, J=7. IHz), 4. 49-5. 15 (IH, 
m) , 6. 62 (IH, dd, J=8. 4, 3. 8Hz), 6. 83 

(IH, dd, J=8. 4, 8. 4Hz) 
(iii) 2- [ [4- (3 -Ji h + '>- 7 -7;l/:tn - 4 --Y >i/-;l/) 
t^->] / i-fl} ^■7^;^'J> (230mg, 0. 824mmol) 
^1, 4-v^;r4^-9-> (150ml) Izii^M L. p-h;Uji>x;b 
^>S^(23 1mg, 1. 65mmol)^i!]nx.. 105°C-c-4B^ 
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u ut^jUL. : / ^ / - JV = 1 0 . 1) vmmL. 2 - [ C ( 7 
-7;U:rn-4 --r >f'-;L/) + y f-;U] ^;1/^>'J > (1 3 4mg, 
0. 5 2 6 mmol. 6 5 % ) ^ i^^i^^ferit/ttlK i L T f# o ^ 

■y^)\/W (30mg, 0. 259mmoI)cDy:?y --'U^yS^t^ 
-o < <t?iTL 3 0 ^ISit^^^L/Co WtB L 7t ^ffife^a^a ^rtfljff- § d 
cb{rj:(92 - [ [ (7-7;U:^a-4--r>x^-;b) :t+->] 
;H U > 1/2 7 2 - [ [ (4-7;b^n-7-^ 

15 y^x.}\,y ic^i^-] <j > l/27-7/U^lg:Rc>'2 - [ [ (4 

- 7 yU:^ n - 7 - -r >T'r:;U) ;j-+->] ^^yl/] *;l/*U> 1/27 
T;U^ig©il-&J^ (115mg. 45% from 2-[[4- 
( 3 - h + -> - 7 - 7 ^UtJ-o - 4 - — ^ + ->] 

20 iH-NMRctD*^! : ITfeo/Co 

MS (m/z) : 2 4 9 ( M + - 1/2 C 4 H 4 O 4) ; 
iH-NMRCDMSO-dg) (5:2. 68-2. 81 (2H. m), 
2. 90 (1 H, d, 12. 2Hz), 3. 10 (IH, d, 12. 
2Hz). 3. 38-3. 41 (IH. m), 3. 45-3. 49 
25 (IH. m), 3. 58-3. 64 (IH, m). 3. 85-3. 
88 (2H, m), 3. 99-4. 08 (2 H. m), 6. 50 (IH, 
s), 6. 59-6. 66 (IH, m), 6. 82-7. 06 (3H, 
m) 
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Tcm^f/ffil (C 16H18NO4F • 0. 4H20<i:LT) 





c 


H 


N 


F 


(%) 


61. 13 


5. 77 


4. 31 


5.79 


mm (%) 


61. 10 


6. 02 


4.45 


6.04. 



5 ^mm 1 0 

2- [ [ (7 -7;u:i-n- 3 -:l- + v- 4 + 
/ - 4 - H 'J f-;l'^->'l'j^ U>(320mg, 0. 68 mm o 1 ) 

^^mT H F (10ml) izmmt, r ji-zi - ji^w^m^y - i b°c 

VI. 16U/^)U')f-'yM.<D'JjLi-jUji-y'jimM<iS. 2 7ml, 

n^mm^i-)^ c 5 m i ) -nwL c 5 m n (Dm^^mizmmx., 

A-^^ (5 0 Omg) ^iJDX.T7K*#HmT. MST 1 2 

JM,^^iZ 1 N -TKiJ-fb^ h U 'i' A7jc?g?^^j!jn;iT P a :fwUAir}ft 

^'>^)ij^jVij^M.^v^ V y ^ - (^^DU^fwl/A : / ^ J - 
20 ;l/:T>^-T7j<=20:l:0. 1) T^ffl^ L. 2 - [ [ ( 7 - 

7 ^L' o - 3 - y ^ ;b - 4 - > iJ'' — ;u ) ::t 4^ ■> ] ^ f- ] ^ ;u ;fs 
'J>(73mg. 0. 28mmol, 4 4 % ) i 

X^W¥\Z, 7^7bK(15mg, 0. 1 2 9 mm o 1 ) ® y ^ y - 
25 < ijQx.TWffl'a^'^^.ljf L, 2-[[(7-7;U^ 

n - 3 - y - 4 - -r > ^ - ;U) :t ^ ■> ] ^ f- ^U] ^ ;U 'J > • 

7 V ;bg§i^ (66mg, 33%, from 2-[[(7-7;b^ 
□ -3-:t^7-4-^>^"-/U) - 4-hU5^ 

;U ^ )l 'j > ) ^ fe^^B^H i L T o 
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mp 133-134 "C. 143-144"X:; 
MS (m/z) :2 6 5 ( M +- 1/2 C 4 H 4 0 4) 
Ih-NMR (DMSO-de) 5:1. 19 (3H. d. 7, 
33Hz), 1. 64-1. 72 (IH. m). 2. 19-2. 29 
5 (IH. m) , 2. 6 2 - 3. 0 4 ( 6 H, m) 3. 30 (IH, 
bs), 3. 53-3. 59 (IH. m). 3. 73-3. 88 (2H, 
m), 3. 88-4. 00 (2H, m). 6. 49 (IH, s), 
6. 73-6. 76 (IH. m), 6. 89-6. 91 (IH. m) 
TC^^t/fffi (C 17H22N O4F i LT) 
10 C H N F 

Ms^m. (%) 62.99 6.78 4.26 5.63 
(%) 63.14 6.86 4.33 5-88 

mmm i i 

2 - [ [ (7-7 ;U:t u - 4 - -f > ^"-^U) ^i" + -> ] ^ f- ;U] t 
15 'J>180mg{C35 % Jl A T ^l^ b K7jc?§-/ig 1 m 1 t^m. 

ISfnSWzK 2 0ml ^]fjP;t ^'fP L/Co Z ti^ J^-x^U 2 0 m 1 TT 3 

nfflffiL. ^j^-y^ji^mm^MTiimm^i^'^^iyo j^x-n^m, meet 

20 fi-b<<by ^ 4 2mg^>:5'y-;Hml L /c^?i^^iD;t 

ilCck *), 4 - ^ ^^U - 2 - [ [ (7 -7;U:to - 4 -1- >^-^;U) 

7f + •>] y f^^U] ^ >J :^ • 7 1 2 3 m g #/Co 
mp 157-159'C 
25 Tt^^^fl^li (C 19H24N OsF <!: LT) 

C H N 

ai^il (%) 59.63 6.34 3.67 

mm^. (%) 59.63 6.31 3.69 
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mmm i 2 

2- [ [ i7 - y - 4 - ^ 7t-+'>] t 

>; > 2 2 0 m g ^T-tr h > 3 m 1 {:^*^ L, ;^ U A 1 2 1 m g 
i 3 -^fLx^yU 7 0 1 ^M^f^o ^il^m^M-}^iLf£^< h 3 Bf fsl 
5 Sfc^^if^c^, tK 2 0 m 1 ^inx. D o A 2 0 m 1 T- 3 Ulttiii 

L/co # ^ j^--r -'U 2 0 m 1 L. ^nx^^i 

*<t> 4 Nii^®i^g?x^;U^j^ 2 6 0 ju 1 ^]!lD^fCo LT^/c 
ig^?tjiL. x-7^;l.Ti5fe^ L/c^, l^^l-T ^ C i J: *J , 4-x 
10 V;U-2 - [ [ ( 7 - 7 o - 4 - > ^'x;l.) ;f + •> ] yf-^l^] 
ij > . ig^t^;^ 2 1 4 m g |#:to 
mp 199-201'€ 
TC^^+ifM (C 16H23N O2F C 1 i LT) 

C H N CI F 

15 Sffefil(X) 60.85 7.34 4.44 11.23 6.02 

%mM.<X> 60.44 7.38 4.38 11. 22 5.86 



20 



25 
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tmn 5 (oit^mmuno lulls m 

MfiK 2 0 m g|g 



^mm 5 (Dit^m 




2 


0 








7 


3 . 


1 


n > X ^ - ^ 




1 


8 . 


8 


t K D + •> 7° n h° ;L/ -tr ;U D 


- X 




4 




J*;? ;U ;K + V ;^ f - ;l/ -t ;U n — 






4 










0 . 


8 




1 


2 


0 


(m g ) 



^^«^J 5 ©Yk-^tl 2 0mg ^ 
15 *I^<^J 5 O-fL-^tJ lOOg, ?L!^3 8 5. 5g. 3>x^-f-9 1. 

fcM'&L/Co Ztifc l 0%t Ka + ->yn t°;Hr;Un - XTKIgjS 2 0 0 g 
LTit«i Lfco 2 0 ^ -y ^ olS^-ii L, ::n{r;^7 

;U 4^ •> y f - ;l/ -tr ;l' D - X :^ •> "^7 A 2 0 g , X x T 'J > ^ v ^ t> 
20 >">A3g^Jn;t. n - ^ 'j -rr^*i (*ffli^Xfi)T) T 7 mm X 8 . 
4 R CD ai^F^fSM LTlls^'9l20mg Olt^IJi L/Co 
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^2 
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ft ^ ® 15 ffl 

1 . -^i^ ( I ) 



5 




(I) 



10 ri. : m-'Xiimf£'or7^mm^:5Liti&mT 

r2 : n y >W^^ 

2. ( I ) 




(I) 



( it 4^ ® is ^ ( i Jli( T © ^ ^ ^ o 
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3 . 



(ID 




(II) 



R 



R' 



10 



15 



20 



( © la (i H T ® ^ ^ ^ -r o 

R 1. r3 : ^-xum^i r jKmm'rxiti^MT ^ Jim 

4. -SSj^ (II) 



Rl. r3: I^I-xtiM'^.c o T7K^J5i^^X(iffi;iiT;u^^i^» 

5. 2 - [ C (7-7;bpro-4--r>y-;P) ;r + ->] 

6. (-) - 2- [ [ ( 7 - 7;i'5t- D - 4 ^^^J 

7. (-) - 2- [ [ (7 - 7>'P?rn- 4 7f- + ->] 

8. (-) - 2- [ [ ( 7 - 7 )U :t V - 4 - -i > ^' - JU) ;t + ->] 
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tl^H^o mt- n'Abh^iL'j} i t ^ 5 - II T 2^^itimi'pmRV^ 5 - II T 
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